Superior angiogenesis facilitates digit regrowth in MRL/MpJ mice compared to C57BL/6 mice.
Previous studies indicated that the fast-healer strain of MRL/MpJ-Fas(lpr)/J (MRL) mice demonstrated superior regenerative capabilities for digit wound healing and/or regeneration compared with the non-healer strain of C57BL/6 (C57) mice. These reports, however, mainly focused on morphological observations and analysis of gene expression with little attention on the role of angiogenesis in the amputated digits. By taking advantage of Laser Doppler Imaging and histological analysis, we examined the potential role(s) of angiogenesis in facilitating tissue regrowth/regeneration by comparing two strains of mice (MRL versus C57). The three middle digits on the mouse's right foot (RF) were amputated at the middle level of phalanx 2 (P2) on postnatal day 2 (Day 0), while the left foot (LF) remained intact and served as a control. Laser Doppler images and digital photographs were taken of both feet before, immediately after surgery, and on Day 7, 14, 21, and 28 to evaluate blood flow and overall length of digit regrowth. All measurements from the amputated digits of the RF were divided by those of the control LF to obtain normalized ratios for statistical comparisons between groups. It was found that MRL mice demonstrated an approximately 220% increase in regrowth ratios over that of C57 mice from Day 21-28 (p < 0.01, n = 13), while blood-flow increased by about 25% on Day 21 (p < 0.01, n = 13) compared to that in C57 mice. Histological analysis of both control and amputated limbs indicated an approximately 70% increase in the number of vessels (both arterial and venous) in MRL mice over that of the C57 mice (p < 0.05, n = 3). We conclude that higher blood flow and angiogenesis may play an important role in facilitating the fast regrowth ratios of amputated digits in MRL mice compared to C57 mice.